patients, all of whom had osteoporosis. In addition, the lumbar BMD was below the fracture threshold in all cases. In one patient a bone biopsy discounted concomitant osteomalacia.
A retrospective review showed abnormalities on radiographs in nine cases, consisting of disruption, deformity or sclerosis of the sacral arcuate lines (fig 1) , but the abnormalities were often overlooked on the original reading. In five patients, CT was performed, confirming a sacral fracture in all. Other fractures, occurring either before or at the time of the sacral fracture, were common. Compression fractures of the spine were present in 10 patients, fractures of the pubis and ischium were found in five, costal fractures in five, and fractures of the femoral neck and coccyx in one each. All but one of the additional pelvic fractures were diagnosed on the original reading, the one overlooked being a parasymphiseal fracture which was initially diagnosed by bone scintigraphy.
In all cases bone scintigraphy was performed, and all showed areas of increased radioisotope uptake in the sacrum. The scintigraphic abnormalities representing sacral fractures appeared in four patterns (table): (a) in the body of the sacrum and both sacral ala (four cases), giving an H or butterfly shaped appearance ( fig 2) ; (b) in the body of the sacrum and one sacral ala (three cases); (c) in both sacral ala (four cases); and (d) in a single ala (three cases, one of them with focal activity).
Five patients had concomitant pelvic fractures. Two of them showed the first pattern, and the others, the second, third and fourth patterns. One patient had a simultaneous coccyx fracture; this fracture was also considered to be an additional pelvic fracture. All of the pelvic fractures could be evaluated on the original scintigraphic scan.
Clinical follow up was carried out between six and 26 months (mean 16 months) after presentation. The average time from onset to resolution of the symptoms was 15 weeks (range 2-40), being much longer in patients with associated pelvic fractures than in patients with sacral fractures only (30 weeks (range 16-40 weeks) v three weeks (range 2-4 weeks)). No relation was found between the scintigraphic patterns and the average time of resolution of symptoms. Repeated bone scans were performed in two patients, two and seven months after the initial abnormal scan, showing a decreased uptake in the sacrum. All patients were treated with bedrest and nonsteroidal anti-inflammatory drugs, and in eight cases subcutaneous calcitonin was added to the treatment. Four of these patients had associated pelvic fractures. The mean time to clinical outcome in patients with calcitonin treatment was 18 weeks, whereas in the remaining patients it was nine weeks.
Discussion
The present study clearly shows that additional pelvic fractures increase the time to clinical outcome. The time from onset to resolution of the symptoms in the patients with only sacral fractures was three weeks. In patients with associated pelvic fractures, however, the average time of resolution of symptoms was much longer, being 30 weeks. These results agree with previous reports, in which the average time to clinical outcome for sacral fractures varied from one to 12 months.5-7 In these reports, however, the role of additional pelvic fractures was not considered. Moreover, the clinical course of isolated stress fractures of the pubic ramus is shorter, between six and 10 weeks, than that associated with sacral fractures.'
In accordance with previous reports, postmenopausal and senile osteoporosis were the predisposing conditions in most patients5-7 and, as has been recently described, liver transplantation was the second most common associated factor.'0 Clinical symptoms in this series varied from moderate to severe low back pain and, additionally, all patients with pubic fractures had groin pain. There were no signs of radiculopathy, which rarely occurs. 4 Sacral insufficiency fractures are difficult to diagnose for several reasons. The findings on radiographs are very subtle and easily overlooked, requiring a careful examination. The irregularity in the arcuate lines is a sensitive indicator of a possible fracture." 12 Another, and probably the most important reason, is the lack of awareness of this fracture. Jackson et all" reported that, in a series of 50 patients with pelvic ring fractures, concomitant sacral fractures occurred in 72%, 61% of these being overlooked at the time of the initial radiological interpretation. In our series, five of the 14 patients had associated pelvic fractures, and one patient had a fractured coccyx. In all but one, both processes occurred simultaneously.
Bone scintigraphy is a sensitive test for skeletal trauma. Fractures may be detected as early as one day after their occurrence and, even in older patients, the bone scan is usually abnormal at the fracture site within 72 hours of injury. Areas of increased isotope uptake may persist for two or more years, depending on the location and type of bone fracture."
Radionuclide bone scans of sacral fractures may have several different appearances. In accordance with other authors,3 4 we found four different scintigraphic patterns, the most characteristic one being butterfly shaped. Unilateral or bilateral increased isotope uptake in the sacral alae create less specific patterns, which may raise problems in distinguishing between fractures and infectious or inflammatory processes of the sacrum.34 These two processes, however, may be easily differentiated by CT which, in doubtful cases, is the most specific method of diagnosis.'4 In our patients, no relation was found between the scintigraphic patterns of sacral fractures and the time to clinical outcome, which was probably owing to the presence of concomitant pelvic fractures.
The recommended treatment of sacral stress fractures has several elements: reduced physical activity, analgesic treatment, and in some cases the initiation of treatment for associated osteoporosis.7 In our patients, the treatment consisted of management to reduce pain (bedrest, analgesics) and to treat the associated osteoporosis. The type of treatment did not seem to affect the final outcome significantly. Eight of our patients received additional calcitonin therapy without a significant improvement; however, it is difficult to evaluate this data because this is a retrospective study, and patients on calcitonin therapy seemed to be more affected.
In conclusion, the time to resolution of symptoms in patients with sacral fractures is not related, to the sacral scintigraphic pattern, the concomitant fractures in the pelvic ring being the main factor influencing the clinical outcome.
